A 



Attorney Docket No. LD 11358 

67 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



GEC 2 0467 go 



Box Patent Application 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

NEW APPLICATION TRANSMITTAL 

Transmitted herewith for filing is the patent application of: 

1. Glenn H. Kucnzler 2. Edward J. Balaschak 

983 Elmwood Drive 3 40 1 2 Hickory Ct. 

Macedonia, Ohio 44056 Avon, Ohio 440 1 1 

Country of Citizenship: U.S.A Country of Citizenship: U. S.A. 

For: METHOD FOR MANUFACTURING A LAMP ELECTRODE 

1 . Type of Application 

This new application is not a provisional application. 

2. Papers Enclosed Which Are Required For Filing Date under 37 CFR 1.53(b) 
(Regular) or 37 CFR 1.153 (Design) Application 

8 Pages of specification 
5 Pages of claims 
1 Page of Abstract 

5 Sheets of Drawings - FIGURES 1-25 (informal) 
X An executed Declaration for Patent Application 

3. Language 

xxx English 

4. Assignment 

xxx An assignment of the invention to GENERAL ELECTRIC COMPANY is 
enclosed, with a separate transmittal letter and fee. 

CERTIFICATION UNDER 37 CFR 1.10 

I hereby certify that this New Application Transmittal and the documents referred to as enclosed therein are being deposited with the I nited 
States Postal Service on June 27, 2000 in an envelope as "Express Mail Post Office to addressee," Mailing Label Number 
EL530411975US, addressed to the Commissioner of Patents and Trademarks, Box Patent Application } > 1 asJiington. D C 2021 1 



5 Fee Calculation (37 CFR 1.16) 



xxx Regular application 



Basic Fee 




$ 690.00 


$ 690.00 


Total claims 


23 - 20 = 3 


x$ 18.00 


54.00 


Independent claims 


2- 3=0 


x $ 78.00 






Total fee 




$ 744.00 



6. Fee Payment Being Made at This Time -Method of Payment of Fees 
xxx Check in the amount of $ 744.00 is enclosed. 



7. Authorization to Charge Additional Fees 

The Commissioner is hereby authorized to charge the following additional fees by 
this paper and during the entire pendency of this application to Deposit Account No. 
06-0308: 

37 CFR 1 .16(a), (f) or (g) (filing fees); 

37 CFR 1 . 1 6(b),(c), and (d) (presentation of extra claims); and 

37 CFR 1 .16(e) (surcharge for filing the basic filing fee and/or declaration on a date later than the filing 
date of the application). 

8. Instructions as to Overpayment 
xxx Credit Account No. 06-0308 



9. Information Disclosure Statement 

An Information Disclosure Statement, Form PTO-1449, and three (3) references are 
enclosed. 



Respectfully submitted, 

FAY, SHARPE, FAGAN, 
MTNNICH & McKEE, LLP 




Scott A. McCollister 
Reg. No. 33,961 

1 100 Superior Avenue, 7th Floor 
Cleveland, Ohio 44114-2516 
(216) 861-5582 



LD 11358 



METHOD FOR MANUFACTURING A LAMP 
ELECTRODE 



BACKGROUND OF THE INVENTION 

Field of the Invention 

The invention pertains to the art of manufacturing processes. It finds 
application in the manufacture of electrodes for lamps and in particular in the 
manufacture of electrodes for ceramic metal halide lamps. 

Discussion of the Art 

A current method of manufacturing electrodes for ceramic metal-halide 
5 lamps uses fixtures with precision v-slots and spring clamps to align component wire 
axes. These fixtures are difficult to manufacture with a level of precision needed to 
meet product requirements. Furthermore, each product type requires a custom-built 
fixture to handle different wire diameters. Additionally, each component of the 
electrode must be pre-cut to length, singulated, and fed into the fixture from the side, 
10 contributing to the complexity of a feeding system. 

Another problem with the existing process is the manufacture and 
handling of electrode components, namely electrode tips. It is believed that these tips 
are manufactured by hand. The tips are expensive. Furthermore, new low-wattage 
products will require even smaller electrodes. Current manufacturing techniques 
15 appear unable to accommodate the requisite smaller size. 

Once the tips are manufactured, they must be separated and delivered 
to an assembly fixture. The current handling process involves bowl feeding electrode 
tips, molybdenum overwinds and niobium wire shanks into vibratory tracks. The 
tracks deliver the electrode components or parts to an escapement where they are 
20 removed by a vacuum pick-and-place device. The pick-and-place device orients and 
delivers the parts into assembly fixtures where they are welded together. This 
technique works reasonably well for tips with shank diameters larger than 0.010"; 
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however, it is increasingly more difficult to separate, pickup, and orient the tips in an 
assembly fixture as the tips get smaller. 

To date, available lamp electrode manufacturing techniques are unable 
to accommodate the reduced size of electrodes needed for low wattage lamps. 
5 Additionally, available manufacturing techniques are too expensive to be useful in a 
high- volume manufacturing environment necessary to make manufacture and sale of 
low wattage lamps practical. Thus, the need exists to provide a method for 
manufacturing electrodes for lamps that is fast, inexpensive, and amenable to high 
production volumes. 

BRIEF SUMMARY OF THE INVENTION 

10 An exemplary method for making a lamp electrode is suitable for 

automation and adaptable for use on a machine tool. The method comprises the steps 
of cutting a first material having a first end, to a desired length, thereby defining a 
second end, welding a first end of a second material to the second end of the first 
material, cutting the second material to define a second end of the second material, 

15 welding a first end of a third material to the second end of the second material, cutting 
the third material to define a second end of the third material, and securing a coil to the 
second end of the third material. 

One advantage of the present invention is that it can be implemented on 

a machine tool. 

20 Another advantage of the present invention is that it allows for the 

manufacture of electrode components with very low unit-to-unit dimensional variation. 

A further advantage of the present invention is that it provides for 
precise electrode component alignment while eliminating the need for custom fixtures. 

Still another advantage of the present invention is that it provides for 
25 the rapid and inexpensive manufacture of electrodes. 
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Another advantage of the present invention is that it provides for the 
manufacture of extremely small electrodes. 



BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURES 1-24 are elevational views of sequential steps of making a 
lamp electrode, where collets are shown in longitudinal cross-section for ease of 
5 illustrating components and subassemblies of the lamp electrode. 

FIGURE 25 is an enlarged elevation with selected components in 
partial cross-section showing engagement of a third material component and a coil 
facilitated by spinning and without the use of a guide. 



DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to a method for manufacturing an 
10 electrode. A conventional electrode used in a ceramic metal halide lamp, for example, 
includes a tungsten tip (a tungsten shank having a tungsten coil), a molybdenum 
overwind, and a niobium wire joined in end-to-end fashion. The electrode can be 
manufactured in numerous ways. The preferred embodiment uses a machine tool to 
carry out various steps. Machine tools are well suited to carrying out steps of the 
15 present invention because they can align parts extremely precisely and with a high 
degree of repeatability. Machine tools can also be loaded with bulk supplies of raw 
materials, such as, for example, long shanks and/or spools of wire. An example of an 
appropriate machine tool for performing steps of the present invention is a Swiss 
turning machine. Swiss turning machines are normally used for machining of small 
20 metal parts. Such a machine is capable of performing operations such as those 

required by the present invention. The invention will be described in relation to its 
implementation on such a machine tool. 
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Referring now to FIGURE 1, a first 40 and a second 44 collet, which 
can be part of a machine tool (not shown), are positioned in an axially aligned, facing 
relation. The second collet 44 is associated with a supply of a first material 48, for 
example, niobium wire used to make a lamp electrode. A leading or first end 52 of the 
5 first material 48 is presented by the second collet and is located at a reference point 56. 
The first end 52 is positioned at the reference point 56 by conventional means. Such 
conventional means include sensing the position of the end (using optical, electrical or 
mechanical means) or by cutting the end at a known location. Subsequent material and 
collet movements are based on the reference position. 

10 Subsequent to referencing, the first material 48 is advanced or indexed 

a predetermined distance 60 into the first collet 40 (FIGURE 2). The predetermined 
distance 60 is a function of a desired length for a first material component of the 
electrode. 

The first material 48 is cut at a predetermined location 64 (FIGURE 3) 
1 5 which is also a function of the desired length for the first component 62 of the 
electrode. Cutting is preferably done with a diamond saw 68. Other cutting 
techniques can be used, although using the diamond saw 68 is preferred since it 
eliminates the need for secondary cleanup and polishing operations. 

Referring now to FIGURES 4 and 5, the first collet 40 holds the first 
20 material component 62, and the second collet 44 is indexed out of position or removed 
from its facing relation with the first collet. Thus, the first material, or niobium wire, is 
removed in preparation for the next component or part of the electrode. The first 
component 62 is clamped between its first and second ends 72, 76 in the first collet. 

As exemplified in FIGURE 6, a third collet 80 is indexed into position 
25 replacing the second collet. Of course it will be understood that the third collet may be 
the same, second collet illustrated in FIGURES 1-4 that now carries a supply of a 
second material 84, such as, for example, molybdenum overwind used in the lamp 
electrode. The second material 84 has a first end 88 that is presented by the third 
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collet and is referenced in a manner similar to that described with reference to 
FIGURE 1. 

The second material 84 is advanced or indexed as depicted in FIGURE 
7 so that a first end 88 of the second material is adjacent to the second end 76 of the 
5 first material. The first end 88 of the second material 84 is suitably positioned for 
joining the second material 84 to the first material component 62. Preferably the 
materials are joined together by welding, forming a first weld 92. However, other 
joining techniques can be used, such as, for example, crimping or bonding in 
environments other than forming a lamp electrode. 

10 FIGURE 8 shows further advancing or indexing of the joined first 

material component 62 and the second material 84 through the first collet 40. This 
subassembly is advanced a preselected distance 96 as a function of a desired length of 
the electrode. 

Once advanced the preselected distance, the second material 84 is cut at 
15 a second material cutting position 104 (FIGURE 9) between the collets 40, 80. While 
the first collet 40 preferably holds a portion of the second material 84 during the 
cutting operation, it is understood that the collet 40 could alternatively hold a portion 
of the first material component 62, i.e., it is important that the subassembly is 
adequately supported while it is cut. 

20 Upon completing the cutting operation, a first electrode sub-assembly 

112 is defined and held in the first collet 40. A second end 116 of the second material 
component 100 is defined as a result (FIGURE 10). The remainder of the second 
material is removed when the third collet 80 is indexed out of the way to make way for 
another collet (FIGURE 11). 

25 A fourth collet 120 is next indexed into position to replace the third 

collet 80. The fourth collet 120 carries a supply of a third material 124, such as 
tungsten shank wire that is used to make the lamp electrode. A first end 128 of the 
wire 124 is referenced in a manner similar to that described above with respect to 
FIGURE 1 . The first end 128 of the third material is advanced or indexed toward the 



LD 11358 



second end 116 of the second material component 100 as illustrated in FIGURE 13. 
Although a comparison of FIGURES 12 and 13 illustrates that the fourth collet is 
axially advanced toward the first collet, it will be appreciated that the third material can 
alternately be advanced by simply pushing the third material through fourth collet. In 
5 any event, the first end 128 of the third material 124 is brought into abutting 

engagement with the second end 116 of the second material component 100. This 
suitably positions the component ends for joining, again, by forming a second weld 
132. While the figure shows the first collet 40 holding a portion of the second 
material component 100, it is understood that it could be holding a portion of the first 
10 material component 62. 

Referring to FIGURE 14, the fourth collet 120 opens and moves axially 
over the third material (rightwardly as shown). This allows a guide device 136, for 
example, a conventional clam-shell gripper with precision ground surfaces, to be 
positioned around the third material 124 and provide support while the third material 
15 124 is cut at a third material cut position 140 (FIGURE 15). Again, the cut position 
140 is a function of a desired length of the completed electrode (FIGURE 1 6). The 
first collet 40 holds a portion of the second material component 100, although it is 
understood that the first collet could hold a portion of the first material component 62 
and/or a portion of the third material 124. 

20 A second electrode sub-assembly 150 is defined and held in the first 

collet 40 once the third material is cut at a second end 154. The fourth collet 120 is 
then moved away for additional manufacture of the electrode. 

In FIGURE 18, a fifth collet 162 is moved into facing relation with the 
first collet. The fifth collet carries a supply of a fourth material, in the form of a 
25 tungsten coil 170, having an inner diameter slightly smaller than an outer diameter 178 
of the third material component 158. The coil 170 has a first end 180 that is held at a 
preselected location in the fifth collet. 

A guide 182 is brought between the first and fifth collets to ensure axial 
alignment of mating portions of the third material component 158 and the coil 170. If 
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a guide is not used, it is beneficial to grip the third material component and the coil 
adjacent their respective ends 154, 180 to provide tight positional control and axial 
alignment. 

FIGURE 20 illustrates axial advancement of the coil 170 toward the 
5 second end 154 of the third material component. The coil is joined or secured to the 
second end 154 of the third material component 158 by pushing it over the third 
material component 158 a predetermined engagement distance 186. The engagement 
distance 186 is a function of a desired final coil length of an electrode tip component 
190 (see FIG. 22) of the electrode 38. 

After the coil is press fit onto the second end of third material 
component 158, the coil 170 is cut at a coil cutting position 196 between the first 
collet 40 and the fifth collet 162. The coil cutting position is determined by the desired 
length of the electrode tip 190 on the end of the electrode. Additionally, it may be 
beneficial to cut part of the second end 154 of the third material component 158 so the 
third material component 158 can act as a support for the coil 170 during the cutting 
process. The guide 182 also acts as a support during the cutting process. 

FIGURES 22 and 23 illustrate the completed or manufactured electrode 
E held by the first collet 40. The fifth collet 162 is indexed away from the first collet 
so that the complete electrode can be removed from the machine tool (see FIGURE 
20 24). 

FIGURE 25 shows an alternative method of securing the tip onto the 
electrode to that described above with reference to FIGURES 18-22. Rotating or 
spinning at least one of the third material component 158 and the coil 170 during the 
securement or engagement process aids in assembly. At least one of the components is 
25 rotated in a direction represented by arrows 192, 194 so as to provide a force directed 
to unwinding or opening the coil 170. For example, the coil 170 is held stationary by 
the fifth collet 162 and the third material component is spun by the first collet 40 in a 
direction opposite the helical lay of the coil 170 (as indicated by direction arrow 192). 
As the inner surface of first end 180 of coil 170 makes contact with the outer surface 
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of the third component material 158 an unwinding or opening frictional force is applied 
to the inner surface of the coil 170. This force tends to open the coil 170 facilitating 
further engagement. When the two components are mated the predetermined 
engagement distance 186 (see FIG. 20), rotation is terminated. 

As noted above, the inner diameter 174 of the unmated coil is less than 
the outer diameter 178 of the third material component 158. Additionally, the coil is 
made of material with spring-like characteristics. Therefore, when complete, the 
electrode tip component 190 (see FIG. 22) returns to its original diameter and tightly 
grips the outer diameter of the third material component. Thus, the two components 
158, 190 are press fit together. 

The process may be further aided by forming a taper 198 in the second 
end 154 of the third material component 158. Tapering can be accomplished with an 
added grinding, hot neck-down, or other appropriate tip shaping step (not shown). 
The taper provides a locating or centering feature of the third material component into 
the coil so that the helix is progressively opened as it axially advances thereover. 

The invention has been described with reference to a preferred 
embodiment. Obviously modifications and alterations will occur to others upon 
reading and understanding this specification. For example, the electrode can be made 
in the reverse order from that described. The third material component and coil 
portion can be manufactured separately and placed in the collet with another 
mechanism. Likewise, fewer than all of the described components can be used to make 
the electrode or additional components can be included. Alternatively, the coil can be 
plasma or resistance welded to the third material component to further strengthen its 
adhesion. Moreover, although the process steps are illustrated as being conducted in a 
horizontal direction, the orientation is not critical to practice of the invention. While 
the described embodiment makes use of a plurality of collets, it is understood that 
other embodiments may use two or fewer collets. The invention is intended to include 
all such modifications and alterations insofar as they come within the scope of the 
appended claims and equivalents thereof. 
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WHAT IS CLAIMED IS: 
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1. A method for making a lamp electrode comprising: 

cutting a first material to a desired length to define a first material 
component having a first end and a second end; 

joining a first end of a second material to the second end of the first 
material component; 

cutting the second material to define a second material component 
having a second end; 

joining a first end of a third material to the second end of the second 

material; 

cutting the third material to define a third material component having a 
second end, and 

securing a coil to the second end of the third material component.. 

2. The method for making a lamp electrode of claim 1 wherein the step of 
cutting a first material further comprises: 

using a first collet to hold a first portion of the first material; 
using a second collet to hold a second portion of the first material 
spaced from the first portion, and 

cutting the first material at a point between the first and second collets. 



3. The method for making a lamp electrode of claim 1 wherein the step of 
joining a first end of a second material further comprises: 

using a first collet to hold the first material component; and 
using a second collet to hold the second material so that the first end of 
25 the second material is located adjacent to the second end of the first material. 

4. The method for making a lamp electrode of claim 1 wherein the step of 
cutting the second material further comprises: 

using a first collet to hold a portion of at least one of the first and 
30 second material components; 
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using a second collet to hold a portion of the second material, and 
cutting the second material at a point between the first and second 



5 5. The method for making a lamp electrode of claim 1 wherein the step of 

joining a first end of a third material further comprises: 

using a first collet to hold at least one of the first and second material 
components, and 

using a second collet to hold the third material adjacent to the second 
1 0 end of the second material. 

6. The method for making a lamp electrode of claim 1 wherein the step of 
cutting the third material further comprises: 

using a first collet to hold a portion of at least one of the first material 
15 component, the second material component, and a first portion of the third material; 
using a second collet to hold a second portion of the third material, and 

cutting the third material at a point between the first and second collets. 

7. The method for making a lamp electrode of claim 1 wherein the step of 
20 securing further comprises: 

pushing the coil over an end of the third material component. 

8. The method for making a lamp electrode of claim 1 wherein the step of 
securing further comprises: 

25 selecting a coil having an inner diameter that is smaller that an outer 

diameter of the third material component. 

9. The method for making a lamp electrode of claim 8 wherein the step of 
securing further comprises: 

30 rotating at least one of the coil and the third material component for 

causing the coil to open as it is pushed over the end of the third material component. 
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10. The method for making a lamp electrode of claim 1 wherein the step of 
securing further comprises: 

press-fitting the coil to the second end of the third material component. 

5 11. The method for making a lamp electrode of claim 7 further comprising: 

cutting through the coil and a portion of the third material component in order to use 
the third material component as a support during the cutting process. 

12. The method for making a lamp electrode of claim 1 wherein the step of 
1 0 securing further comprises : 

fusing the coil to the end of the second stage assembly. 

13. The method for making a lamp electrode of claim 1 wherein the cutting 
steps further comprise: 

15 cutting with a high speed diamond saw. 

14. The method for making a lamp electrode of claim 1 wherein the steps of 
joining further comprise welding. 

20 15. The method for making a lamp electrode of claim 1 wherein the step of 

cutting a first material further comprises the step of: 
supplying a niobium wire to be cut. 

16. The method for making a lamp electrode of claim 1 wherein the step of 
25 joining a first end of a second material further comprises the step of: 

supplying a molybdenum overwind to be joined. 

17. The method for making a lamp electrode of claim 1 wherein the step of 
joining a first end of a third material further comprises the step of: 

3 0 supplying a tungsten wire to be j oined. 
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18. The method for making a lamp electrode of claim 1 wherein the step of 
joining a first end of a second material is performed subsequent to the step of cutting a 
first material. 

19. The method for making a lamp electrode of claim 1 wherein the step of 
cutting the second material is performed subsequent to the step of joining of first end 
of the second material. 

20. The method for making a lamp electrode of claim 1 wherein the step of 
joining a first end of a third material is performed subsequent to the step of cutting the 
second material. 

21. The method for making a lamp electrode of claim 1 wherein the step of 
cutting the third material is performed subsequent to the step of joining a first end of a 
third material. 

22. The method for making a lamp electrode of claim 1 wherein the step of 
securing a coil is performed subsequent to the step of cutting the third material. 

23. A method for making an electrode for a lamp comprising the steps of: 
axially aligning a first collet and a second collet in facing relation; 
positioning a first material in the second collet with the leading-edge of 

the first material at a reference position; 

advancing the first material a first distance into the first collet; 
cutting the first material whereby a first material component is held in 

the first collet; 

replacing the second collet with a third collet, the third collet containing 
a second material; 

locating the second material adjacent to the first material; 

welding the second material to the first material; 

advancing the welded materials further through the first collet; 
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cutting the second material at a second material cutting position 
between the first and third collets defining a second material component having a 
second end; 

replacing the third collet with a fourth collet, the fourth collet 
containing a third material; 

locating the third material adjacent to the second end of the second 
material component; 

welding the third material to the second end of the second material 

component; 

advancing the welded materials further through the first collet; 

cutting the third material at a third material cutting position between the 
first and fourth collets, defining third material component and a second end of the third 
material component; 

replacing the fourth collet with the fifth collet, the fifth collet containing 

a coil; 

securing the coil to the fourth stage electrode assembly, and 
cutting the coil at a coil cutting position. 
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METHOD FOR MANUFACTURING A LAMP 
ELECTRODE 

ABSTRACT OF THE DISCLOSURE 

An electrode E is manufactured through a series of steps that lend 
themselves to implementation on a machine tool. Electrode components 100, 158, 190 
are joined or welded to other electrode components 62, 100, 158 and then cut to 
length from a continuous supply of material. Windings of a coil 170 with a relatively 
5 narrow inner diameter 174 are opened in a rotating step so that the coil can tightly 
engage a component 158 having a larger outer diameter 178. 



14 



'/r 



FIG. 1 



FIG. 2 > 2 \ 



52 , 



.48 



4 4 56 & 



-60 =» 



.48 



IT 



44 



FIG. 3 



52 6% 6 L 



48 



40 68 44 



72 62 

FIG. 4 ±=±= 



— 7 

40^ 44^ 



76 



FIG. 5 



7 2 62 7 6 



"T - 
40 



Id //?rg 

FIG. 6 

FIG. 7 
FIG. 8 

FIG. 9 

FIG. 10 
FIG. 1 1 




72 62 , 7f ,88 84 



40^ 



9'2 "N r^pn " 
80 



72 62 



-96- 



92 



5" 



40 



r84 



72 62 



92 



/ 0 So8 ^-80 



104 
i 



72 62 
V. ^~ 



100 V H6 



p 92 
112 



40 



84 



^5 



•80 



112 



100 116 



40 



3 /s 



FIG. 12 



FIG. 13 



FIG. 14 



72 



62 



92- 



100 116^128 



124 



40 "^"20 
M 6 /128 



72 



100 



92- 



124 



72 



62 



v 40 132 ^120 
100 N 



MO 1:52 1 20^ 



.124 



FIG. 16 



FIG. 17 



72 



FIG. 15 ^ 



62 



^1 



92 



150 



140 



.124 



"^120 



72 \ 100.158 15 N 4 



92- 
150 



120 



-T^132 




FIG. 25 



Attorney's Docket No. LD 11358 
Page 1 of 2 



DECLARATION AND POWER OF ATTORNEY FOR PATENT APPLICATION 

As a below inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below 
next to my name . 

I believe I am the original, first and joint inventor of the subject 
matter which is claimed and for which a patent is sought on the 
invention entitled: 

METHOD FOR MANUFACTURING A LAMP ELECTRODE 

the specification of which is attached hereto. 

I hereby state that I have reviewed and understand the contents of 
the above identified specification, including the claims, as amended 
by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to 
the patentability of this application in accordance with Title 37, 
Code of Federal Regulations, §1.56. 

I hereby claim foreign priority benefits under Title 35, United 
States Code, §119 of any foreign application (s) for patent or 
inventor^ certificate listed below and have also identified below 
any foreign application for patent or inventor's certificate having a 
filing date before that of the application on which priority is 
claimed: 

N/A 

(Number) (Country) (Day/Month/Year Filed) 



I hereby claim the benefit under Title 35, United States Code, 
§119 (e) of any United States provisional application (s) listed below: 

N/A 

(Serial No. ) (Day/Month/Year Filed) " 

I hereby claim the benefit under Title 35, United States Code, §120 
of any United States application (s) or any PCT international 
application designating the United States of America, listed below 
and, _ insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States application 
or PCT International application in the manner provided by the first 
paragraph of Title 35, United States Code, §112, I acknowledge the 
duty to disclose material information which is material to 
patentability as defined in Title 37, of Federal Regulations Code, 
§1.56 (a) which became available between the filing date of the prior 
application and the national or PCT international filing date of this 
application: 

N/A 

(Application Serial No.) (Filing Date) ' 

Status : 

(Patented, Pending, Abandoned) 



Attorney's Docket No. LD 11358 
Page 2 of 2 



POWER OF ATTORNEY: As a named inventor, I hereby appoint the following 
attorney (s) and/or agent (s) to prosecute this application and transact 
all business in the Patent and Trademark Office connected therewith: 



Henry J. Policinski, Reg 
Steven M. Auvil, Reg. No. 40,492 
Mark E. Bandy, Reg. No. 35,788 
Brian G. Bembenick, Reg. No. 41,463 
Joseph D. Dreher, Reg. No. 3 7,123 
Christopher B. Fagan, Reg. No. 22,987 
Jude A. Fry, Reg. No. 38,340 
Steven M. Haas, Reg. No. 37,841 
Michael E. Hudzinski, Reg. No. 34,185 
Jeffrey M. Ketchum, Reg. No. 31,174 
Richard M. Klein, Reg. No. 33,000 
Thomas E. Kocovsky Jr. Reg. No. 28,383 
Sandra M. Koenig, Reg. No. 33,722 



Li-Hua Luo, Reg. No. 37,986; 
Ronald E. Myrick, Reg. No. 26,315; 
. 16,621; 



Brian E. Kondas, Reg. No. 40,585 
Scott A. McCollister, Reg. No. 33,961 
James W. McKee, Reg. No. 26,482 
Richard J. Minnich, Reg. No. 24,175 
Jay F. Moldovanyi, Reg. No. 29,678 
Philip J. Moy, Reg. No. 31,280 
Timothy E. Nauman, Reg. No. 32,283 
Patrick R. Roche, Reg. No. 29,580 
Albert P. Sharpe, III, Reg. No. 19,879 
R. Scott Speroff, Reg. No. 37,45 0 
Mark S. Svat, Reg. No. 34,261 



SEND CORRESPONDENCE TO: 

Timothy E. Nauman, Esq. 

Fay, Sharpe, Fagan, 

Minnich & McKee, LLP, 7 th Floor 

1100 Superior Avenue 

Cleveland, Ohio 44114-2518 



DIRECT TELEPHONE CALLS TO: 
(name and telephone number) 



Timothy E. Nauman, 
(216) 861-5582 



I hereby declare that all statements made herein of my own knowledge 
are true and that all statements made on information and belief are 
believed to be true; and further that these statements were made with 
the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both under §1001 of Title 18 
of the United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issuing 
thereon. 



Full name of first joint inventor: Glenn H. Kuenzler 

Inventor's Signature: /^l^^Ju^ 

Date: i/n/co 

Residence: Macedonia, Ohio 

Country of Citizenship: U.S. 

Post Office Address: 983 Elmwood Drive 

Macedonia, Ohio 44056 



Full name of second joint inventor: Edward J. Balaschak 

Inventor ' s Signature : 

Date: ^/?3/2O0O 

Residence: Avon, Ohio 

Country of Citizenship: U.S. 

Post Office Address: 34012 Hickory Ct. 

Avon, Ohio 44011 
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